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(S7) A w«llbor« completion tool HMin^compriMi«p«rflDn^ 
1 flktr MMnbty OS} mountad ov«fth« body tnd covwb^ p 
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raMbnaniMrt 1201 balMM iha My and ilM flittr 10 « 
partoratad body may oompriM a aagnaM el a cottad luttiiB^ 
partBfadoiii may comprtta up to 40% of tba tnlil BurfM ana of 
flaidbia apan eati MnMttim aUn to a sponga I 
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TmE COILED TUBINQ SCREEN 

INVENTOR: Bennett MRlctwd and Benn A. Vol 

FIElOOFTHEINVgWnOM 

The lew of Ihta Iwenfion relaioeto d»w^ 

ered on ooled luhlng where the tuNng can etoo bo expand 
ectaen to push it against the weftora. 

BACKGROU ND OF THE INygMJ^ 

In ^(pkal coraptettons In the past metaBc screens have been insert^ 
on rigid Of oolted tubing Into a zone h the woflbore tor products Priorto 
producing the aone. eand paitWee delhfered outside the scre^ 
technkiUBknowinasgnMclpacldhg. Screens have also been used that come 
prepaciad««hatatMll4^asaha&aina»« 
techniques or to be used In ooi^uncBon with fte ptecemenl of eand 
Ihescraen. The gravdpaeWngpwoedureaespedaly In horizontal oomple- 
Itons ten unc8rtaWiesa8te«*athartha sand had been aunicl^ 

unlfoimV In the anrajlar apaot ao it to prowWe an effective gmvel pacL 
AddRkmal^. the gr»^ paddng pieoadura too^ 

and required the use of aurt«» equ^praert to handte the matorW Ib^ 
ment In the wellbore. Another dMoniaoa of liadHenel gravel paddng 
pR)oe(^ is that an anmiarspaeaarauntf the screen had to be left so that 
the gravel oouM be plaoed there. Ute end result w» the fe«)de diameter 
wWiIn the ecreen was neoeesartiy aoMl to allow for the presence of the 
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annuter space. This constriction in size could also adversity afteot the pro- 
duction of thofomuttioa to the surface 

In using certain driUtngtechniques* partiGularly in unconsoHdatad for-^ 
mations, the drffllng mud would fomi a bairier ac^acent the wallbore which 
causa tubteciijent phigging whm 
and giwei pads baftig deptoyed. 

A mora ideal eRuaBon fx produdng a focmal^ 
in its drtOed state 60 as 10 create the least amount of dislurban^ 
maBon which has just been driled. TradiBonal techniques leaving an annular 
gap wMch wouU be gravel packed, (Urther involved risks of damaging the 
fdnnatton In the gravel packing process, such as when attuations occurred 
that would aHow fluid to convey the gravel to also apply hydraute 
the focraalton as wel as inoon^jata)!!^ 
used to convey the (K3veL 

gMMMAPYQFTHE iNvarnQN 

One of the objects of the present biveniton la to aOow a uvea to t)e 
produced through a aereen without tfi» need fbr a giaraipatik TWsobjective 
is acco mpBshed by the placement of an expanriahhi screen ttiat can move 
radially outwardly when placed at the desired tooatkm against the wettbore 
arid be porous erioughwRheulBcient open areata allow producBonftorntti^ 
fonnafion. AnotherobiediveiatobeataletoeasayplaoatheaGraen kithe 
dedred tocatk>n. This objective is met in on/e way by udng coSed tut)ing 
whk:h can be preperfocatedfcr a support for the screen. Anottier objective Is 
to prolad the aoieen during deeveiy to the desired locate 

2 
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a|«vidlnaa<8sposabteor«^^ 

«ndO)omannorinv^ll».pparausandmethoda^ 
cnent 



PRieFDESCRIPnOMOFTUgpf^^iyf^ 

lus expanded aottttt the weRborv. 

fl&ure 2 b Ihe aecoon view along Bn« 2-2 of Rflure 1 . 

HgureSte1h8sai«on view <rfl^ 2 alwwn before exis^ 
inner tube aoakiatihe Wering m^MiaL 

r«ire4is aeegraeirtwWehcanbe reSed tongftu^^ 

flexfcte lubtag wwch o^ea unde»Mno «W 

Tl» pcefenwd anibodiinert IB luBlf^ 
aaedUJhBieellOcarteaacoiinuoaataiofcollubln^ 
ofwhtehtepcefcrnMymadatonaiMrt^ 
As aeen fti Rgu» 4. aegment 12 i«a • ptawiBy peiftK^ 
beanangadhanyorderellheriailomwIiiapeaHngpall^ Theaegmert 
l2canbepundiedtortielKteal4«rfiehola8t4i»bepiaMd«^ 
otherknownteGhnkiuaandlnanyaRlar. TI»de8liablagoaltelol«vae|>- 
P»««in«te</a30or40peieertopaii«Ma«»nthaaegm^ 
atubuiarahape. ThaaagmertiacanbawBedlonghKgnaByaolhaledgee 
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16 and 18 ara brougM togsthor to make a longfiudinal seam wMch is 
ordheiwlseclosodwp. ARemaMvely.thaseflmenltt can lie spirally wound 
so thai edges 16 and 18 coma togemer in a contlnuoiia spiral saa^ 
advantage in spiral winding being ihat a particular outaUe diameter of a 

tubular eonfiguration can be obtained wah any given widli of aegmam 1^ 
This ChOuW be compared to rtJHng the segrnert 12 ifto a lube 

detennlnattfiadiamelBraf the tubethatislbmied when edges 18 and 18 am 
aligned aiKf Joinetf in a technique wea kno«m ki lha art 

The openings or holas 14 can be put on the hMng made liom aegrnent 
12ioroniyapo(tionoriheooiiedtubingslring2a The segment 12 can be as 

long as the tnished coiled tefiglh of ttw tubkig 20 with openings 14 placed at 
the desired tocaiions. Ualna convwAotial surtaee eqtfpmentand reel 10. the 
ftodble tubing 20 can be quicMy fun Into the waSbore 22 to place the perfo- 
rated segment or aegmeme at the desired ioeafions. 

f^2shom In aecltonlhelube 20 made from the segment or seg- 
ments 12 akmg with openings 14. Wlappedareund the openings 14 is an 
operisd giM ainjctm which can be mede from metalBe or oon^osite or oih^ 
nonmetalQe materials. Thepurposeorihegiid2Sl8lopfovlde«euppo(toir 
oftAe20fcrflieopencellflllarmedte28. lnlhepfefstradembodinient,ihe 
media 28 Is made of Vlton and is an open oea slnicbffe ddn to a sponge 
malifiai such as is svaBabte torn Mosnee flubber Company of Fort Worll^ 
Texas under Product No. 10292. Tlieope n fcigstee can be made te suit The 
aigrd&eant feature of the filtering material 28 (s that ft is fleodble. Thus, when 
the string 20 is piefonned into a comqpted shape asshown In Rgurea, by 
using Icnown tscMques 8U(ii as pulling It throu^ 

« 
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can(henb»appledovertasfihowninngm3. ThKB^,^VMna»^ 

rial 28 is property posflioned In *• wrttoow. a knw^ 

tratedschematlcalyasMhRfluwlcanbelrtt^ 

the IfiWal shape showm In Rgu» 8 and «pand me 

matef{a(28toaroundedshapeaechowninFiour»2. AsaresuR.th»fiter 

nial8rtalwNchtefle«t)fee5Cpandi«»«ioonderiy^ 

of tubular 20 ehange* itom mat of ngi«»3 to that o(Rq^ 

A cover malarial 32 can ovMlay the later iMtffliial 28 lor lOT^ 
as to protect the fillw material 28 from gauges or cuts durfc)9run-ia The 
material can l)e a tWn sheet *rt*h anapa upon the Bightest expanslo n of 
comjflatediut»<ar2a « can be a elastomeric material that iBeraliy rips at the 
sflghtast expansion of the undert/Ino oimjBated 1ut)uh^ 

3. Oth8rmaterialsft»theeovara2canboemptoyBd¥yfIhoutdepaitinflfrom 
the spirit of the Iwemton or. in t paraouter appBcaBon, 1^ 
«8minaied. A material wt*ii<Ss«h«» or is chemfcaSy attacked over timo can 
abo be employed asaoower32aue*ithaltwll no kjn8erl)eln the vwy»^ 
it is destad to put the wei In production. 

SignKcam «9an8ionsvohniatricalV can be obtabied h changing the 
shape of the Mitiar 20 torn BiaewuB8te driiap <^<uA 

pleinP|8uro3tDtheioundedah4paaa«hoMmlnFlgureZ Whie a particular 
four-lobe afrangement of the ooRugalad shape iB shown in Hguro 3. odter 
MBalshapeBarawfihlhthepunttowofthelmmilto^ Hw significant thing is 
that the imdeilyingsupportsinicftmiihMaimpfiSBBlto 

of fie sbing20. aashoimin Hguroa, la capable of vokimebteally sMpandfai 
80 as to bring th»tenaterisl28intoamlaet«Hhlhaw«^ 

9 
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TlteinitWcoriugatedshapealsopeniiHslnfiefilontasm^ "Hw 
moalstwpedoesnotliftietobecomiflated. It can be round and be ex- 
panded downhole. 

This teclwiquebpaiticularty advantageous h undar^^ 
vKheredreulalingfnudisnotused. In these afcaBorw, partculaily where 
«hatelsencowiiBfed.«»advartaoeofthlsM»ofdr^ 
Me of the ap|>araius and method as described. The fct«at chi«)e of the 
wellbore is letalned by the assembly when tfw sWng 20 Is e)(panded un^ 



34. In so doing, the Iwmalkin can be altered to fl<w through the fi^ 
rial 28 without the presence of an annular space around the oulsMe of the 
lltormateriaL TtwtradWorwl gravel paeWng Is eirrtnatedwd the flow area 
wRhln the tiAultf 20 after it has been expanded to a rounded sheqie ts lar^ 
than it othenwlsa would have been using a tradnonat gravel pack which 

requfces the anmfcr space Ixthegrawlnecessltaltagasiiiiler Inside dl^ 
eterlnsldelha 

It should be noted that a is within the pwvlew of tWs hventlon to pro- 
duce a fnmation through the use of a coned tubing string such as 20 wMch 
i8peffwaiadwShopeningsorholee14. Atubingstrir«20soper«)ratedwilh 
openings 14 can be used fci ocniunelion with Iradnonal gravel pack tech- 
mquestDproduoeafDnnefion. lnfhepf8feiradenibodiriiBnt,ihBopencell 
fBtar material 28 prBfarahiy made of an elaslksprefefablyel^^ 
such as Viton is overiSM on the comigaiad tubular 20 88 shown in Figure 3. 
The stretcliable cpiaOSes of the fiRar material 20 aSow its use In eoi^un^^ 
writh an MlialV comigaisd iuba20as shown in Hgtire3or a iionoonugated 
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proper deptti. 

28over.cole(Jlubhg.tt„fl««h«„^ 

•«houtWtoIIyoomv«inflthei«b.20i«^^ ^ 

««mt>VeanbBexparKfedln«nin«^ 

aoaihstttMweObore. 

Various taww techniques to «(i»wi tiw 1^ 
Tlieu»of«fcxiblein««l*fcrih.«»m«terfal28 8i^ 
tno ttew mid holds Ihe twmalion h it nalur- rtate 
POt«oa««ho«nhF|BU»a MP««P««>ion.lhelubeinatarfal20wtt 
«b» 28 amund « art a. t p«fcrared casl^ 
PKoducflon from ttm fofinafion. 

Tlia raWbidno grid 28 can b. « layor that 
«l«««hFlBurBaorftcanto«rtuct«l«oia^ 
28. T»«eiaWbicaniem28canbainaij!Btnm 
alsandbganefa«/an<ven»wa«. 
Ptoyw* wtftouldeparthg fwm iheap^ 

ft 18 also wHWn Iho purvtawolllw iMKiBon 
««ss8artion toriha lul)e20 iMKlerltetller mate^ 
«qp»ndlheooiirt*iaifaaaoalnst«aia«^ Hoa««r.thap«ta«d«„. 
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bocfment mvoh^ the use of a oomigated tu to 
greater volumetric expansions can 
better posiion it agahst the weObore. 

In the preferred embodiment, the openings 14 are round. RourMled 
opentnga provldeebeitfir structural integrity of the tube 
initial openbigs which are slotted. Using matariais such as stdntaas steel 
3161^ yieid streogths of 30.000 to 80.000 psi can be obtii^ 

tt is also \A«hin the scope of the Inverri^ 
sion force on the comigatad tite 20 to get it into the rounded p 
in ingure 2 such that the lOter 28 eng ages the wett)ore with a residual force 
and. In certain conditions, pushes back the formation materials defining the 
weiBH)re to enlarge it 

The expandon technkiues which ana ioKwm cm 
ocmfigurBOon of the comigated tube 20 under the fitter mafieriai 28 to a 
roundedshape, Theae can indiidetfevloeawMdi employ a wedge which to 
pushed or puled throqh tie tiAito or ariy clher drtv^ 
the use of roBers which can be actuated radtafly outwardly to initiate the 
expantfon of the ooirugaled tutxjtar as the dri>fer advances^ 

Tliose a W l ed In ttia art wB ap pr e d a ie the advantages of the appaiatue 
andmattodasil as crfcedabovBL In (atarat ooreplelions there is some uncer— 
l£My as to the dlstrfeutkm of the gravel around a screen. AddlSonaBy. the 
neceeaity of lesMfeftg an anriidar gap for plaoemem of the gri^ 
ftnflaiiononpiodtitfonfromthezoneinthewel^ Incertadnapplieatfona 
invohdng unoonsoBdated shale fbrmaUons, drllng wRh mud can create an 
impervious cake on the weBbore waBs whHh wB be deirime^ 

a 
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IS 



20 



28 (am l» p«h«f flmuy aoalnrt tTKi fom«iion 
«~ctu» •Bntfnated prior 10 or (furtr« <ha 

««r»»eundortytioiub0 2qbeloi»lt WM. vartoua typ« of m«Aanlcai 
h««» boen dt»orl»«l. omert«*^ 

pl|»h«inoalaig.open«a.i,B»oidar<rf20to40p«^ 

Shown fn Figure 2. * 
"ndexpbnatovthereolandvarlotttcl^ 
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al8. as wen as in the details of the lllustraled constiueifon. imy be made 
without departing from the spirit of ihe invention. 
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1. AvroabOTOoomploiiontoolteswi*^ 

a perforated bod/ mads of an mpttiddblo matorl^ 
a filter asserobV n«)urted ow .aid perib«^ 
wvar th© perlbraBona In taw body; 

a tool acteg w tald body to «pand » «id saw «er nnw^ 
an)Ufid»toaft*a«ttertomowatoa«rdiha«urtod«^ 

2. TheassemttyofcWml.fUrtherooniprlsho: 

a protedh« cover far taw SBer assembly *yiuch Is re^^ 

downhoia 



3. The assembly of ctaiml. wherein: 

aaMeoqfiantltibtematoilritocoriuoatedtofacilto 
lha wiilboi^ wliere«po«» aaw tool .vand. .aid 
fitter toward the eurfMo daMno the weOxra. 

A. The8S8emblyofciabRa,wliar«in: 

aaidbo(^feseunas«icundad«haDe e ll a fa>|u i Mj»iiihyf^jool^ 

5. Theassefflblyofdaim1.ft>theroomprfslng: 

1 reMMoainerrt between aaid body arid aaid fitter assembly ID 
suppoitsakfiltorassambiyinlhaaiiMofeaMbodyperfaiafioris. 



u 
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6. The assembtycfdaiml, wherein: 

eaid perforated body oomprtses a eegment of a ooled tubtng 

string. 

7. The as&emUy of dabn 6. wherein: 

said eegmeiit has ail open area in the range of up Id alxKil 40%. 

B* The assembly of daim 6, wherein: 
said segment is flexMe. 

9. The assembly of datm 6. wherein: 

scM segtnem is niade fnxn a flat member which is rolled Into a 
tube with a sealed iottgitudinal JolnL 

10. The assembly of cSa&n6p^Mherelii: 

saklsegrnent is made from a flat rpernber and tolled splratly to 
a desired diam^ertiaving its spiral seam sealed. 

11. The assembly of daknSt wherein: 

said perforated body comprises asegment of aooOed tubing 

string. 

12. The assembly of dalrnll.fufther comprising: 

a retnfbroement between said body and saMfilt0'assentt)iy to 
support said IBterassetnbly in fte area of s^ body pe ito raB ^ 

12 
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13. 11)oassenibyofdaim12.turttMrooffl|)ifeat9: 

a prataclhm cover for said «8r assemUy which is re^^ 

downhole. 



14. A method ofwelcQQi|Mton.ooRViWnQ: 

mounted over the perfofsBons on the body; 

expanding ttie tutMlar body downhotOL 

15. The method of dalm 14. fiirtherconvris^ 
provUkigepratecthfeooivering over the finer assembi/iorni^ 
removing the protective oovQring downhole. 

ia The method of daira 14. tether comprising: 
oomigaGng said tAular body; 

Mering said comigaling into a rounded shape by vMue of said 

Bxpanding. 

17. The method of datoi 14. foiheroomprtsing: 

engaging tiw wtfBNm the fiter aBsembl/ due to said ex- 
panding: 

usingasegment of QoMtuHng as caid tubular body. 



13 
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1 

2 

3 assemMy. 



1 
2 



18. Tlje method of daim 14, ftimier comprising: 
ProvWhg a support behwen saw lubu^ 



19. ThomeeiodofeWm14,ftiifli8rcoinpiWh^ 

profiting an opeo area on takf tubular body of q> to about 40%. 



1 20. The melhod of olafrn 17. further oompristag: 

2 comigating said tubular body: 

3 «''«^9*»W«xwnigatirig Into a founded shape by vlrtua of saw 

4 expanding. 
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21. A wellbore coopletion assenbly con^rising an 
eaqpemdable porous domtaole screen. 

22. A wellbore coopletion assenibly as claimed in claim 
21, wherein said screen coq^rises a £ilter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore cooi^letion asssnUy as claimed in claim 

23. wherein the screen, in use, is axp a nded so as to 
puA the filter material directly against the wellbore. 

24. A wellbore ccsqpletion assenbly as claimed in claim 
22 or 21, wherein the filter material is flexible. 

25. A wellbore conpletion assenbly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore coinpletion assenibly as claimed in claim 
25, Wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore coopletion asseiobly as claimed in claim 

25 or 26, wherein said coiled tubing is ea^anded, in 
use, thereby ea^anding said screen. 

2B. A wellbore coopletion assenbly as claimed in claim 

26 or 27, further conprising a reinforcing grid between 
at least part of said filter material and at least pert 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extnision of 
said filter naterial through said perforated coiled 
tubing. 

29 . A wellbore oonpletien assenbly as claimed in any of 
claims 25-26, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. X welXbore completion assenibly as clained in any of 
claims 21*29 • further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery do%mhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
acconqpanying drawings, 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
Bcooapanying drawings. 
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